The preventive treatment of latent tuberculosis infection (LTBI) is of great importance for the elimination and control of tuberculosis (TB) worldwide, but existing screening methods for LTBI are still limited in predicting the onset of TB. Previous studies have found that some high-risk factors (including human immunodeficiency virus (HIV), organ transplantation, silicosis, tumor necrosis factor-alpha blockers, close contacts and kidney dialysis) contribute to a significantly increased TB reactivation rate. This article reviews each risk factor's association with TB and approaches to address those factors. Five regimens are currently recommended by the World Health Organization, and no regimen has shown superiority over others. In recent years, studies have gradually narrowed down to the preventive treatment of LTBI for high-risk target groups, such as silicosis patients, organ-transplantation recipients and HIV-infected patients. This review discusses regimens for each target group and compares the efficacy of different regimens. For HIV patients and transplant recipients, isoniazid monotherapy is effective in treating LTBI, but for others, little evidence is available at present.
INTRODUCTION
The preventive treatment of latent tuberculosis infection (LTBI) has gradually gained a vital role in tuberculosis (TB) control worldwide since the 1950s. Currently, the global strategy in the treatment of TB is divided into two basic parts: in areas with a high incidence of TB, the main goal is to treat the active cases, but in areas with a low incidence of TB, the goal also includes prophylactic treatment for LTBI. According to the World Health Organization (WHO), approximately 2-3 billion people in the world are latently infected with Mycobacterium tuberculosis (Mtb), and 5%-15% of these people will suffer from reactivation of TB during their lifetime.
1 Therefore, the treatment of LTBI directly influences the future global prevention of TB infection. At present, the study of LTBI relies heavily on screening for high-risk populations and on treatment strategies for the disease.
SCREENING FOR LATENT TUBERCULOSIS INFECTION
Currently, a golden standard for the diagnosis of the LTBI is lacking. Because the amount of Mycobacterium tuberculosis is small in LTBI patients, diagnosis of LTBI mainly depends on the immune reaction of the host rather than the bacteria itself. There are two currently available screening tests for LTBI: the tuberculin skin test (TST) and interferon-c release assays (IGRAs, including the QuantiFERON-TB Gold and the T-SPOT.TB test). As the conventional method for the diagnosis of LTBI, TST showed a high sensitivity in persons with normal immune responses 2 and a sensitivity of 70% in human immunodeficiency virus (HIV)-infected person. 3 However, TB vaccination (Mycobacterium bovis bacilli Calmette-Guérin, BCG) and exposure to non-tuberculous mycobacteria could cause cross-activity with the TST test, resulting in a low specificity. 4 Compared to the TST, IGRAs reported a higher specificity in low-TB-prevalence areas and less cross-activity with the BCG vaccine in non-HIV-infected persons. [5] [6] However, in individuals infected with HIV, no difference was found in the diagnostic performance of tests for LTBI, 7 although IGRAs were proven to be more cost-effective. 8 Reactivation of LTBI accounts for a large proportion of active TB incidence, especially in countries with a low TB prevalence. [9] [10] Therefore, the predictive value for the development of active TB of IGRAs and the TST is very important and should be fully assessed. So to date, two meta-analyses have been conducted, and both reported little value for the prediction of active TB with either method. [11] [12] In fact, the majority of TST or IGRA-positive LTBI patients remain unreactivated after latent infection, and the TB risk was not significantly different between the two groups.
11,13 A screening method with a better predictive value for ATB is needed in the future.
RISK FACTORS FOR TUBERCULOSIS REACTIVATION
Only 5%-10% of screen-test-positive patients will develop active TB in the future. 10 If prophylaxis is provided for all LTBI patients, it will result in an enormous waste of resources and increase the likelihood of anti-TB drug resistance. Some factors increase the risk of TB reactivation and require screening and treatment for LTBI. 14 Various studies have reported that HIV infection might lead to a 10-110 times higher risk of LTBI reactivation. 4, 9, 14 A meta-analysis in 2010 reported that all LTBI prophylactic regimens would reduce the TB risks of HIV patients who were TST positive, whereas no evidence of efficacy was found among tuberculin skin-test-negative patients. 39 However, in resource-constrained settings, full implementation of the TST or IGRAs has met with many difficulties. Therefore, the WHO recommended that all HIV patients who have unknown or positive screening test results and have no evidence of active TB receive prophylaxis, although patients with a positive TST or IGRA result might benefit more from preventive therapy. For HIV patients with negative screening test results, physicians should evaluate their individual TB risks and decide whether treatment should be prescribed. 40 In 2015, the WHO's guidelines on latent TB again stressed the importance of LTBI treatment in HIV patients in both low-and high-income countries. 41 Transplantation with immunosuppressant use. Patients who undergo organ transplantation are more susceptible to infections due to the use of immunosuppressive drugs. A study in Spain reported that kidney-, liver-and heart-transplant recipients had a TB incidence of 0.8%, 20 times higher than that of the general population, and no difference in TB risk was found among three types of transplantation. 16 Retrospective studies reported a 0.65%-0.8% annual TB incidence rate after renal allografts in the United States, compared to 0.013 in the general population. [42] [43] Another study conducted in India reported a TB incidence of 11.8% among kidney-transplant recipients, 70 times higher than that of the general population. 17 It would seem that the TB risk post-transplantation would be higher in third-world countries, but nevertheless, all studies recommended careful pre-and post-transplant examination for TB and LTBI. The WHO now recommends high-or middle-income countries with a low TB incidence rate (,100 per 100,000 population) to test and treat for LTBI in patients preparing for organ/hematologic transplantation. 41 Silicosis. The relationship between silicosis and TB has long been recognized. Studies have reported that 25%-30% of silicosis patients develop TB, 23, 44 and the relative risk for TB reached 2.8 in silicosis patients compared to the general population. 23 One study showed that preventive therapy could reduce the TB incidence rate by 12%-17% compared to the placebo group, 44 and the WHO now recommends both testing and preventive treatment for LTBI for silicosis patients in high-or middle-income countries with a low TB incidence rate (,100 per 100,000 population). 41 For countries with limited resources, whether to treat LTBI in silicosis patients remain to be discussed.
Close contact with pulmonary tuberculosis patients. People who have been recently infected with Mtb have a high risk of reactivation, and those who are close contacts of people with active TB have a high possibility of having been infected within the past 2 years. 3 Studies have reported that the reactivation rate of TB is 15 times greater for those who have been recently infected (,two years). 4, 15 The American Thoracic Society (ATS) recommends that household contacts of TB patients with drug-susceptible TB and who are TST test positive undergo preventive treatment, 10 whereas for close contacts of those with multidrug-resistant TB (MDR-TB), individual regimens based on drug susceptibility should be considered. 41 Tumor necrosis factor-alpha blockers. Tumor necrosis factor-alpha (TNF-a) plays a key role in the body's inflammatory responses, and five TNF-a antagonists are currently used in the clinical fields (etanercept, adalimumab, infliximab, golimumab and certolizumab Preventive treatment for high-risk latent tuberculosis J-W Ai et al 2 pegol). Randomized clinical trials (RCTs) on infliximab first reported a fourfold increase in the risk of TB infection, [45] [46] and soon, more studies reported a higher risk of TB in patients using TNF-a antagonists comparing to the placebo group, with a relative risk ranging from 1.6 to 25.1. 22 In recent years, registry and longitudinal cohort studies have showed that the TB risk caused by the monoclonal antibody is generally higher than that of the receptor antibody. [47] [48] A metaanalysis of the published registry and longitudinal cohort studies found that the TB risks of infliximab and adalimumab were 2.78 and 3.88 times higher than that of etanercept, respectively. 49 The WHO now recommends testing and treating for LTBI in all patients who plan to receive anti-TNF treatment in countries with a low TB risk. 41 Chronic renal failure and hemodialysis. In the 1970s-1980s, many regions in the world reported a 10-to 12-fold increase of TB risk in patients with chronic renal failure (CRF) undergoing hemodialysis compared to the general population. [18] [19] [20] Later, more studies confirmed a 6.9-to 52.5-fold increase of TB risk in dialysis patients. 21 Other than the high prevalence of TB in the dialysis population, the diagnosis of TB in CRF patients had proven difficult. The sensitivity of the TST can be reduced by 50% during CRF and hemodialysis, 50 and the localization of TB in CRF patients is often extrapulmonary, mostly presenting as tuberculous peritonitis and lymphadenitis. 21 Thus, LTBI or TB cannot be simply ruled out with a negative TST result in CRF patients, but rather, IGRA tests and more invasive investigations are recommended. 21 Currently, in several guidelines and reports, testing and prophylaxis of LTBI in CRF patients are suggested.
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Moderate risk factors Fibronodular diseases on chest x-rays. In the 1970s, a study reported a 6-to 19-folds increase of TB risk in individuals who were found to have old inactive TB lesions on chest radiography but did not have adequate treatment. 24 The International Union Against Tuberculosis (IUAT) trials showed a 65% reduction in TB incidence with 6 months of isoniazid (INH) therapy for individuals with fibrotic lesions, proving the necessity of prophylaxis in this group. 53 However, due to the widespread treatment of TB since the 1950s, especially in developed countries, the percentage of untreated patients has declined significantly. A national survey in the United States and Canada reported that only 1.4% of LTBI patients had old, healed TB, 54 and a continuous decline in this percentage is foreseeable. Moreover, 30%-80% of TB infections could experience self-cure in the disease progression, and persons with evidence of healed TB lesions (i.e., calcified solitary pulmonary nodules, calcified hilar lymph nodes and apical pleural capping) do not suffer increased risk for TB reactivation. 10 Therefore, the risk of previous TB infection is gradually reduced. The ATS recommended that patients who had evidence of or previous TB infection and no history of treatment be screened and treated for LTBI, and if an x-ray suggests healed primary TB, the decision regarding LTBI treatment should depend on other risk factors. 10 Immigrants from countries with a high TB prevalence. In developed countries with a low TB prevalence, immigrants from high-TB-burden countries are one of the risk groups for TB. 25, [55] [56] Therefore, screening and treating for LTBI and TB are conducted in many developed countries for foreign-born individuals. A study of 31 member countries of the Organization for Economic Cooperation and Development found that whereas 86.2% (16/29) of the members screen immigrants for active TB, only 55.2% (16/29) screened for LTBI. 57 Moreover, some countries used solely the TST or IGRAs to screen for LTBI, and some use a combination of two methods for screening. 57 A study in the Netherlands comparing TST and IGRA results among immigrants showed no evidence that one method was superior to the other, 58 but the UK reported superior cost-effectiveness in IGRAs. 59 Considering that some developing countries would use BCG vaccines to prevent TB prevalence, IGRAs might be more encouraged for LTBI screening. The cutoff value for screening also varies in different regions. Britain screens individuals who come from countries with a TB risk higher than 40/100,000 per year, 60 and Japan screens people from countries with a risk of 100/100,000 per year. 51 In the future, better uniformity in the screening methods and screening cutoff values should be implemented.
Health-care workers. Health-care workers are often at higher risk for nosocomially acquired TB compared to those not working in a healthcare setting, 26, 61 which would result in secondary hospital outbreaks if not properly treated. The risk factors might be malfunctioning air conditioning systems (allowing recirculation of contaminated air), 62 doctors without adequate self-protection who are present at procedures such as bronchoscopy, 63 the emergence of the HIV epidemic [64] [65] or the increasing number of travelers from TB-prevalent countries. The TST and IGRAs are currently used for LTBI screening, and the WHO recommends that both testing and treating for LTBI be considered in middle-and high-income countries with a low TB incidence rate. 41 Prisoners, homeless persons, and drug users. LTBI is more common among prisoners, homeless persons and drug users because these groups are usually underserved. [66] [67] [68] These populations are more likely to be coinfected with HIV and are more difficult to treat adherently. Moreover, imprisonment is an important risk factor for the spread of drug-resistant TB infection. 69 Several studies have evaluated the efficacy of prophylaxis for these groups, and it is widely recommended that these groups be screened and treated for LTBI. 10, 41 However, the efficacy of different regimens remains to be studied.
Low-risk factors
Diabetes mellitus. Diabetes mellitus (DM) is known to increase the TB risk in individuals, and several studies have reported that the relative risk ranged from 1.16 to 7.83. [27] [28] [29] [30] [31] [32] However, no strong evidence supporting LTBI prophylaxis is available, and the WHO does not currently recommend systematic testing for LTBI. 41 The reasons for this might be that the risk of TB in DM is relatively low, and no largesample RCTs have been conducted concerning the subject. However, the TB risk is closely related to the patient's glycemic control, and a study has shown that patients with poor disease control have an increased risk of TB reactivation. 70 Therefore, whether to treat LTBI patients who have poor glycemic control remains to be studied.
Smoking. Tobacco smoking can alter the lung immune responses to Mtb and can therefore contribute to a higher susceptibility to individual TB infection. 33, 71 The relative risk of TB infection in tobacco smokers compared to nonsmokers ranges from 2 to 3.4, and the TB reactivation and mortality rates are also higher in the tobacco group. [33] [34] [35] For decades, physicians have debated whether LTBI patients exposed to tobacco smoking should receive prophylaxis, but no recommendation has been made in the current strategy. 41 The reasons include financial and health issues. In low-and middleincome nations, approximately 50% of men and 8% of women smoke,
and if every LTBI patient exposed to tobacco is treated, the number of patients to treat would cause huge financial and medical waste. 72 On the other hand, a study has estimated that the complete elimination of tobacco smoking would lead to a 14%-52% reduction in TB risk. 73 Therefore, the current best and most efficient strategy might still be to promote antismoking campaigns worldwide.
Use of corticosteroids. For patients who are being treated with corticosteroids, the risk of TB reactivation increases 2.8-to 7.7-fold. 36 Although there is a lack of evidence to support the preventive treatment of LTBI in all patients who are administered corticosteroids, it is still reasonable to evaluate the risks of TB in these patients. If a patient is prescribed a large dose of corticosteroids and has a high-risk for TB reactivation, such as HIV infection, silicosis and organ transplantation, prophylactic treatment might lower the incidence rate of TB.
Underweight status. Being underweight (o10% deviation from ideal weight) can cause a 2-to 3-fold increase in active TB development compared to the general population. [37] [38] In their 2000 statement, the ATS held a vague position concerning whether underweight people should receive preventive treatment, despite regarding underweight status as a risk factor for TB development. 10 The TBNET consensus statement also considered LTBI treatment unnecessary, 22 and the WHO noted that the benefits of routine testing and treatment of LTBI for underweight persons were nonsignificant. The current recommendation states that testing and treatment of LTBI should be conducted only when underweight status is accompanied by any of the high-risk factors. 41 
PREVENTIVE TREATMENT OF LATENT TUBERCULOSIS INFECTION IN NON-HIV PATIENTS
The preventive treatment of latent TB has improved greatly in recent decades. The treatment of high-risk LTBI populations has been proven effective by many clinical trials in reducing the recurrence rate of active TB. Table 2 lists current prophylactic therapies and their dosages, as recommended by the WHO.
Isoniazid monotherapy
Isoniazid monotherapy was the first experimental therapy for the preventive treatment of LTBI. Between the 1950s and 1970s, many randomized clinical studies were launched on isoniazid monotherapy, with regimens ranging from 3 months of isoniazid (3INH) therapy to 12 months of isoniazid (12INH) therapy, and all the results strongly suggested that daily or intermittent isoniazid might reduce the incidence of TB reactivation. 39, 53, 74 The largest trial ever conducted was by the IUAT, in which approximately 28,000 TST-positive persons with fibrotic lesions were enrolled. The study reported that compared with placebo, the 3INH, 6 months of isoniazid (6INH) and 12INH regimens reduced the TB risk by 21%, 65% and 75%, respectively, within 5 years of follow-up. Both 6INH and 12INH therapies showed a more significant reduction in TB incidence than the placebo group and the 3INH group; however, no statistical significance was observed between the 6INH and 12INH regimens. 53 In 1999, based on the United States Public Health Service trials conducted in the 1950s and 1960s, a secondary modeling reanalysis reported that daily 9-month isoniazid (9INH) therapy might achieve the maximum efficacy. 75 In a recently published trial of isoniazid preventive therapy in South African gold miners, the results showed a reduction of TB risk during 9INH treatment compared to the control group (incidence rate ratio, 0.42; 95% CI, 0.20-0.88), but the protection was lost after 2 years of follow-up. 76 This result suggested a higher TB reactivation rate in high TB-prevalence areas despite prophylaxis. Currently, the WHO recommends both 6INH and 9INH regimens as equivalent options, and no significant difference in efficacy has been found between the two regimens. 41 With the widespread use of isoniazid preventive treatment for latent TB, side effects have gradually become a concern. In 1970-1971, the United States Public Health Center examined 14,000 patients who were administered isoniazid, and reported that the occurrence of hepatitis was 1-2.3%, and the risk increased for patients with a history of chronic liver disease or alcohol intake. 10 In 2008, the 9INH regimen was reported to cause severe liver toxicity in 3.8% of the patients, and the compliance rate varied greatly among different studies. Preventive treatment for high-risk latent tuberculosis J-W Ai et al 4
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Other adverse effects of isoniazid monotherapy, such as peripheral neuropathy, have also been noted.
Rifampicin-containing therapies
Silicosis is a high-risk factor for TB. In 1992, the Hong Kong Thoracic Society and the British Medical Research Council conducted a randomized controlled clinical trial targeting Chinese silicosis patients. The researchers compared the TB incidence rate among the three months of rifampicin plus isoniazid regimen (3RIF 1 INH) , three months of rifampicin regimen (3RIF), 6INH and the placebo group. The study found that the 5-year cumulative incidence rate of active TB in the placebo group was higher than in the other groups (placebo: 27%, 3RIF 1 INH group: 16%, 6INH group: 14%, 3RIF group: 10%). 44 This clinical study was the first to support rifampicin monotherapy and the 3RIF 1 INH regimen as the treatment for LTBI. Later on, more studies were conducted on rifampicin-containing therapies. Although no trial showed that the rifampicin-containing regimens had a significantly better prophylactic result than the INH regimens, studies found that the 4RIF regimen had less liver toxicity and was more cost effective. 77, 79 In 2000, the ATS recommended 4RIF as an alternative to 9INH, 10 and the British Thoracic Society recommended 3RIF 1 INH as an alternative to 6INH. 80 High-dosage rifapentine plus isoniazid therapy A random, unblinded, noninferiority study conducted from 2001 to 2008 reported that three months of weekly rifapentine plus isoniazid therapy (3RPT 1 INH) did not have a disadvantage compared with 9INH therapy in non-HIV patients (the cumulative incidence rates of active TB were 0.19% and 0.43%, respectively) and had significantly lower liver toxicity (OR 0.16, 95% CI: 0.1-0.27). 81 Another recent study reported systemic drug reactions, mostly flu-like syndromes, among persons (3.5%) receiving the 3RPT 1 INH regimen. 82 The advantage of 3RPT 1 INH is clear, characterized by a short treatment course, reduction of the frequency of medication and fewer hepatotoxicity events. In the 2015 WHO guidelines, the 3RPT 1 INH regimen is recommended as a treatment option equivalent to the 6INH and 9INH regimens, but the quality of the evidence is only moderate to low. 41 To date, treatment in the 3RPT 1 INH group was directly observed in clinics, and therefore, the treatment efficacy of a selfadministered 3RPT 1 INH regimen remains to be studied.
Rifampicin plus pyrazinamide therapy Two-month rifampicin plus pyrazinamide (2RZ) regimen was first proved effective in clinical studies and was recommended as an alternative treatment to isoniazid. [83] [84] However, studies soon reported that the 2RZ regimen could cause serious liver toxicity, [85] [86] which in severe cases could lead to death. These reports evoked vigilance, and in 2003, the ATS/CDC recommended against this regimen in general. The 2RZ regimen should be provided to selected patients only when other alternative regimens cannot be completed and only with the consultation and oversight of physicians. 87 Comparison between regimens Currently, the 6INH and 9INH regimens are the classic recommended regimens for LTBI treatment. Although the 3RPT 1 INH, 3-4RIF 1 INH and 3-4RIF regimens are also recommended by the WHO, none of these regimens has shown superiority over isoniazid monotherapy. In some studies, the 3-4RIF and 3RPT 1 INH regimens were reported to have fewer hepatotoxicity events, but the quality of evidence supporting this is only moderate to low. 41 Therefore, for non-HIV patients, the first-line choice should still be the 6 or 9INH regimen, and the treatment efficacy and safety of 3RPT 1 INH and 3-4 RIF should be further studied.
PREVENTIVE THERAPY FOR TARGETED GROUPS WITH HIGH-RISK FACTORS HIV-infected patients
Several clinical studies showed that isoniazid monotherapy, with a regimen ranging from six to twelve months, could reduce the probability of TB reactivation by 32-67% in HIV-infected LTBI patients. [88] [89] [90] [91] However, in high TB-prevalence regions, the reactivation rate of ATB would be higher. 92 Continuous isoniazid monotherapy was also explored for its potential benefit in settings with a high HIV and TB prevalence. One large, RCT reported that 36 months of isoniazid therapy (36INH) showed a superior efficacy than 6INH in LTBI treatment, 93 whereas another study showed that continuous isoniazid therapy up to six years had no superiority over 6INH but more adverse reactions. 94 The efficacy between multidrug regimens was also compared. The results showed that the 3RPT 1 INH and 3RIF 1 INH (daily or twice weekly) regimens both reduced the TB risk in HIV-infected LTBI patients, although no significant difference in treatment efficacy was observed compared to the 6INH regimen. 90, 94 Additionally, side effects were more likely to take place with multidrug therapies. 90 Currently, the WHO strongly recommends at least 6 months of isoniazid preventive therapy (6INH, 9INH, 12INH) for HIV-infected patients and suggests a continuous 36INH regimen as the surrogate treatment, especially in regions with high HIV and TB prevalence. 40 
Silicosis patients
For silicosis patients, most of the data have come from the Hong Kong Chest Service. In a 5-year follow-up, the 3RIF regimen was considered to have the best efficacy when compared to the placebo group, reducing the TB risk by 17%. Both the 6INH and 3RIF 1 INH regimens also reduced the TB risk in silicosis patients (14% and 12%, respectively), and no significant differences were observed among the three prophylactic regimens. 44 Because 3RIF has the least hepatotoxicity among the three regimens, 41 rifampicin monotherapy might be the first choice for the preventive treatment in silicosis patients, although further studies are required.
Organ-transplantation recipients with immunosuppressant use
Various studies have reported the prophylactic value of different isoniazid monotherapy (e.g., 6INH and 12INH) in post-kidney-transplant recipients, [95] [96] all in high-TB-prevalence areas (India, Brazil and Pakistan). Systematic reviews showed that isoniazid prophylaxis could significantly reduce the post-kidney-transplant TB risk by 65%-69% in recipients who were at risk of TB reactivation, but hepatotoxicity risks were also reported. [97] [98] We recommend isoniazid monotherapy as the prophylactic regimen in transplantation recipients, but hepatotoxicity events should be carefully monitored in the future.
TNF-a antagonist recipients
A meta-analysis was conducted to evaluate the efficacy of preventive treatment, and the results showed that the TB risk was decreased by 65% (RR 5 0.35, P 5 0.02) in patients receiving prophylaxis compared to those who did not. 18 However, the studies enrolled mostly rheumatoid arthritis patients, and the regimens differed among the included studies (e.g., 6INH, 9INH, 3INH 1 RIF). [99] [100] [101] [102] One study reported a 97% decrease in TB risk using 9INH, whereas another study Preventive treatment for high-risk latent tuberculosis J-W Ai et al 5 reported a 33% risk decrease using 6INH or 3INH 1 RIF, 99, 101 suggesting that the 9INH regimen might be more effective in treating LTBI. However, currently, no RCT or cohort directly comparing the efficacy among different regimens is available.
Close contacts of pulmonary tuberculosis patients
The WHO, the ATS and the British Thoracic Society all recommend screening and treatment for LTBI for close contacts of TB patients with drug-susceptible TB. 10, 41, 80 However, for close contacts of MDR-TB, controversy remains regarding the efficacy and necessity of prophylaxis for LTBI. Because of the limited studies on preventive treatment for contacts of MDR-TB, systematic reviews all noted that high-quality evidence to support the feasibility and safety of prophylactic treatment is still lacking. [103] [104] Additionally, the regimens for LTBI patients exposed to MDR-TB are not clear, and some studies have recommended that individual regimens be based on drug susceptibility. 41 In a prospective study published in 2014, a 12-month fluoroquinolone regimen was administered to 119 contacts of MDR-TB patients, and none of the 104 contacts who received the treatment developed MDR-TB, while three of the 15 contacts who refused the treatment developed the disease. 105 This study suggested that treatment for contacts of MDR-TB might prevent MDR-TB development, but further research is urgently needed.
Chronic renal failure and hemodialysis One study in India reported a 60% reduction in the TB risk in CRF patients undergoing hemodialysis when treated with 12INH, indicating the efficacy of prophylaxis. However, hepatitis developed in 16.7% of the patients, and most of them were hepatitis B or C positive. These results indicated that patients with previous liver diseases have a higher risk of liver damage during isoniazid prophylaxis. 106 Currently, no worldwide consensus has been reached concerning treatment options. The ATS recommended the 9INH regimen (accompanied by pyridoxine) to treat for LTBI in CRF patients undergoing hemodialysis, 10, 21 and the British Thoracic Society recommended three other potential regimens: the 6INH, 3RIF 1 INH and 4-6RIF regimens. 50 Both recommendations have little evidence, and further studies are strongly required.
CONCLUSION
The prophylaxis of LTBI plays an important role in the prevention and treatment of TB. IGRAs and the TST are both used to screen for LTBI, and although some studies in low-TB-prevalence areas reported a higher specificity with IGRAs than with the TST, neither method had a satisfying predictive value for active TB. In the future, a screening method with a better predictive value should be explored. High-risk factors (HIV/AIDs, transplantation, silicosis, TNF-a blockers, close contacts, kidney dialysis) contribute to a significantly increased TB reactivation rate, and for countries with a low TB prevalence, patients with high-risk factors should undergo screening and treatment for LTBI.
At present, the WHO recommends five prophylactic regimens-6INH, 9INH, 3-4RIF, 3-4RIF 1 INH and 3RPT 1 INH-none of which has shown superiority over the conventional 6INH or 9INH therapies. The 3-4RIF and 3RPT 1 INH regimens have been reported to have fewer hepatotoxicity events, but the quality of evidence is low. Further research regarding the treatment efficacy and safety of the 3RPT 1 INH and 3-4 RIF regimens is required. For high-risk groups, isoniazid monotherapy could reduce the TB risk in HIV-infected patients and transplant recipients, but for others, little evidence is available to draw a conclusion at this time. In the future, high-risk population screening and new preventive treatment therapies for specific target groups and the drug resistance that follows will be the keys to improve the prophylaxis of latent TB.
